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Executive Summary 

During the 3-rd quarter the contract was signed between Belarusian Red 
Cross and National Cancer Institute. Under this contract money will be transferred 
to The Red Cross and then to the Republican Dispensary of Radiation Medicine 
for the local purchase of specified goods and distribution to screened individuals. 

All paperwork necessary for the contract with ISTC (Moscow) has been 
completed. 

A collaborative meeting with US specialists and Ukrainian colleagues was 
conducted. The meeting was dedicated to diagnostics of thyroid diseases, 
modernization of the operational manual and study forms. 

The work is continuing on invitation of cohort subjects and their screening. 
823 subjects have been examined for the quarter. 

Problems encountered during the quarter: 
1. Subjects showing up at the screening. About 26 % from all invited 

subjects show up at the screening. To increase this figure it is necessary 
to stimulate the subjects. We perform exclamatory activity among them. 

2. Irregular reagents delivery for the Central Laboratory. We communicate 
with NCI, Columbia University in order to improve the situation. 

3. Expenditures delivered does not correspond to the order (vacutainers are 
of smaller size 5 ml in stead of 10 ml). A number of items ordered for 
2000 have not been delivered. 
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Milestone 25: Conduct personal interviews for all subjects screened in the Project. 
Quality control of interview. 

For the whole period of Project activity the total number of subjects having been 
interviewed is 10192 inds., 8825 of them came to base line examination, and 1367 to follow up 
visit. 

For the period of July 1 to September 30, 2000, 604 subjects have been interviewed, 577 
of them initially and 27 repeatedly. The information was collected in the Dispensary and in field 
during mobile team activity in Gomel and Mogilev oblasts. 

Distribution of subjects with respect to the place of interview 

Dispensary (Minsk) 
In field 
Total 

Initial Subsequent Total 
442 24 466 
135 3 138 
577 27 604 

The subjects came to interview: 

*on one’s own 
together with mother 
together with father 
together with sister 

or brother 
-with other 

accompanying 
Total 

initial subsequent 
428 16 
107 11 
18 0 
18 0 

6 0 

577 27 

total 
444 
l18 
18 
18 

6 

604 

Distribution of subjects’ answers with respect to the quality of obtained data is shown in 
Table 25.1 

Table 25. I 
Results of interviews with respect to the completeness of the subjects answers 

Estimation of quality initial Subsequent Total 
good 300 * 13 313 
satisfactory 194 8 202 
unsatisfactory .83 6 89 
Total 577 27 604 

For the third quarter 15 questionnaires have been completed on mothers in the period of 
breast-feeding. For one cohort subject the questionnaire was completed only on mother as far as 
the subject was born in July, 1986. 50 cohort subjects having come to recall examination for the 
third and fourth time were not interviewed, as it was no need. 
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Age distribution of cohort subjects come to interview in the second quarter is given in 
Fig..25.1. 

k2 
f 10 

2 
0 

/ \ 

-init. visit 

-repeated 

Fig.25.1. Age distribution of cohort subjects having been interviewed during the third 
quarter of 2000. 

Distribution of subjects having been interviewed for the whole period of Project activity 
is presented in Table 25.2. 

Table 25.2 
Distribution of subjects having been interviewed for the whole period of Project activity 
1996 - 2000 

Year of examination Initial interview Subsequent interview Total 
1996-1997 1315 - 1315 

1998 2120 441 2561 

1999 2416 720 3136 
2000 2974 206 3180 

Total 8825 1367 10192 

Distribution of subjects’ answers with respect to the quality of obtained data from the 
initial and subsequent interviews for the whole period of 1996-2000 is shown in Table 25.3. 

Table 25.3 
Results of interviews with respect to the completeness of the subjects answers 

for the period of 1996 - 2000 

Age distribution of cohort subjects at the moment of the accident having been examined 
during the period of 1996-2000 according to the information of the DCC is presented in Fig. 25.2 
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i 19 19 19 19 19 19 19 19 19 19 lb 19 19 19 19 19 19 19 19 
n 86 85 84 83 82 81 80 79 78 77 76 75 74 73 72 71 70 69 68 
e year of birth 

Fig. 25.2. Age distribution of cohort subjects at the moment of the accident having been 
examined during the period of 1996-2000 

QUALITY CONTROL OF THE INTERVIEW. 

QC of “Individual Interview Form” has been performed. It covered the period of 1.06.00 - 
31.08.00. Number of completed forms for this period was 654. Approximately each fifth 
interview form has been checked; so the number of reviewed forms was 141. 
Table 25.4 presents the results of quality control of Interview Form completion. 

Table 25.4 
# of Number of error 

Made errors 
question 

. 
9b # of floor is not put in 2 

11 The field “duration of staying” in the table of movements in 1986 
is not completed 2 

14c The period of limitation of staying outdoor is not marked 2 
15a Type of iodine medication is not marked 1 

16a 
The table of milk consumption following the accident is not 

6 
completed 

16a 
The dates in the table of movements (question 11) does not 

3 
correspond to the table of milk consumption following the accident 

16h The date of milk consumption cancel is not put in (wrong) 9 

19a Table of green leafy vegetables consumption is not completed. 1 

By the results of QC of completed Individual Interview Forms appropriate notes has 
been prepared for each interviewer. This note contains individual comments and 
recommendations. Each comment that should be corrected by the interviewer contains 
subjects ID so that it will be easy to find appropriate interview form and make necessary 
corrections. 
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Milestone 26: Enter to the data base information from the interviews. Quality control of 
data entry. 

In the third quarter the personnel of the Dosimetry Group continued entering to the DB 
data of the initial interview and the repeated one. In the third quarter 240 interview forms of the 
current year and 1012 of the previous period of 1999-2000 have been keyed to the DB. All in all 
for the whole period of Project activity the information on 9253 subjects has been entered. 

Results of quality control of data entry 

QC of data entry has been performed for the period of 1.06.00 - 3 1.08.00. the number of entered 
interview forms for the mentioned period was 469, and -87 of them have been reviewed. 

table 26.1 presents the results of quality control of key entry to the dosimetry data base. 

Table 26.1 

# of 
question 

Made mistakes 

I 
3 1 Wrong current last name of subject 

I 

9 
Missed information (wrong information) on participants of 

Numbe 

r of mistakes 

1 

4 

11 Incomplete information in the table of moves out in 1986 1 

16a 
Incomplete information in the table of milk consumption 

5 
following the accident 

15 Incomplete data on iodine prophylaxis 4 

18 
Entered information on dairy produce does not correspond to 

1 

* 
the interview 

questionnaire 

96 
Entered number of floor in the building does not correspond 

3 
to questionnaire 

1 Wrong date of interview 1 

r----q Missed information of starting date of cattle pasturing 
I 

2 
I 

19 
Missed information in the table of green leafy vegetables 
consumption. 1 

No quality estimate (wrong) for separate blocks of questions 6 

By the results of QC of Individual Interview Forms entry appropriate notes has been 
prepared for each operator. This note contains made mistakes of data entry and ID of 
questionnaires to be corrected 
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Milestone 2 7: Complete estimating reliability of answers for 100 subjects 
through comparison of the results of initial and repeated interviews. 

Introduction 
For the purpose of estimation of individual thyroid dose for the period since receipt till 

cleaning of iodine radioisotopes from the human body it is necessary to know not only the results 
of thyroid dosimetry examination but also individual information on penetration route and 
dynamics of iodine radioisotopes in the body. For this purpose an individual interview of 
subjects is conducted under the Project using specially developed dosimetry questionnaires. The 
interview was started in 1997 and is going on currently. For this period a group of cohort 
subjects has been interviewed twice. Besides the interview conducted under the Project, in 1988 
dosimetry interview was conducted among the citizens of most contaminated raions of Gomel 
and Mogilev oblasts. The questionnaires of both interviews differ in number of questions and 
interview terms. 

The purpose of the work was to compare dosimetry information obtained in the course 
of the interview performed in 1988 vs. during the Project activity in 1997-2000. 

Materials and methods 
To conduct comparative analysis of dosimetry information 100 subjects have been selected 

(from the total number of 121) to whom the Dosimetry Group had the results of interview of 
1988 and who went through initial and repeated interview in the framework of the Project 

Comparison of dosimetry information was performed using Microsoft Excel 7.0; 
Short descriptions of conducted interviews are presented below. 
Interview conducted in 1988. 
Interview conducted in 1988 included 5 questions: 

1. Starting date of cattle pasturing in spring 1986. 
2. Date of evacuation (move out) from contaminated territory in April-May 1986. 
3. Iodine prophylaxis: starting date of iodine medicines intake and number of days of intake. 
4. Amount of milk used to be drunk per day (liters). 
5. Date of canceling of milk consumption in the period of April- May 1986. 

By the results of the 1988 interview for each of 100 selected there is information on all 5 
questions 

Interview terms are unknown. 
Interview conducted under the Project, 1997-2000rr. 
Interview was conducted in the Dispensary (Interview Station) and in field. The subjects 

were interviewed in accordance with specially developed dosimetry questionnaire containing the 
following blocks of questions: passport section, travel route, way of life, iodine prophylaxis, 
milk consumption, dairy produce consumption, green leafy vegetables consumption, current food 
allowance, radiation treatment. Dosimetry interview form also included the following 
information: date of interview, participants, quality estimates made by interviewer. Given below 
diagrams present the description of initial and repeated interviews. 

Diagrams 27.1 and 27.1 a present information concerning time when interviews (initial and 
repeated) were conducted. 
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initial interview 

69% 

repeated interview 

Diagram 27.1. Diagram 27.1 a. 

It is evident from the presented diagrams that for the majority of subjects interval 
between the initial and repeated interview was at average 2 years 

Diagrams 27.2 and 27.2a present an information on participants of initial interview and 
quality estimation of conducted interview from the point of view of the interviewer for children 
under 10 years of age and older than 10 years at the time of accident respectively. 

Diagrams 27.3 and 27.3a present similar information for the repeated interview. 
Division of cohort subjects into two age groups was made supposing that children under 

10 years of age at the moment of the accident could answer the questions of the questionnaire 
themselves (without their parents). 

About 65% of subjects aged <lo at the moment of the accident and about 10% of 
subjects aged > 10 at the moment of the accident showed up at initial interview in accompany of 
their parents. 

At the repeated interview about 40% of subjects aged Cl0 at the moment of the accident 
and about 3% of subjects aged > 10 at the moment of the accident showed up in accompany of 
their parents, 

Only 2% of subjects at initial interview showed up alone, but at the repeated interview 
were accompanied by their parents. 

iinitial interview (subjects under10 years of age) 

unsatisf 

Diagram L 1.L. 

iinitial interview (subjects from 10 years and older) 

unsatisf 

Diagram 27.2a. 
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repeated interview (subjects40 years of age) 

t unsatisfa 
c 

repeated interview (subjects >lO years of age) 

-. -- - Diagram 27.3. Diagram 27.3a. 

That is why the number of interviews estimated as unsatisfactory at the initial interview 
was 3%, and the number of interviews estimated as unsatisfactory at the repeated interview 
increased significantly and was 2 l%, including 19% of interviews of subjects aged ~10 at the 
moment of the accident who came to the repeated interview without parents. 

Comparative analysis of the interview results conducted in 1988 vs. interview conducted 
under the Project included 5 questions of 1988 interview listed above. In 96% of cases (except 
the question concerning starting date of cattle pasturing) the results of initial interview in the 
framework of the Project were compared with the results of interview 1988. In 4% of cases the 
results of the repeated interview were compared because in 2% of cases there was unsatisfactory 
quality of initial interview, and in 2% of cases subject came to initial interview alone and to the 
repeated - with parents 

The question of starting date of cattle pasturing was included only in 7% of 
questionnaires of initial interview and 33% questionnaires of repeated interview. Therefore, if 
the questionnaire of the initial interview did not include this question, the results of the repeated 
interview were compared with the results of interview 1988. 

Comparative analysis of the results of the initial and repeated interviews conducted in the 
framework of the Project included 5 questions listed above and three questions in addition: 
l Did the subject consume dairy produce in-April-May 1986. 
l Did the subject consume green leafy vegetables in April-May 1986. 
l When did the subject start consuming green leafy vegetables 

That is why comparative analysis of the results of initial and repeated interviews covered all 
the questions that could be used while estimating internal thyroid dose from iodine 
radioisotopes 

Results and discussion 
I. Starting date of cattle pasturing in spring 1986. 

This question was included only in 40% of Project questionnaires. 

The result of comparison - similarity, when: 
1. Pasturing started before the accident regardless exact date; 
2. Pasturing started following the accident and starting dates of pasturing are similar + 1 

day; 
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The result of comparison - convergence, when pasturing started following the accident 
and starting dates varied for more than one day. 
Result of comparison - lack of information, when: 
1. To the question of starting date of cattle pasturing the answer was “do not remember” 

at least at one interview; 
2. Given question was not included to the questionnaire. 
Diagrams 27.4 and 27.4a present.the result of comparison for the interview conducted in 

1988 vs. interview conducted under the Project, and initial interview vs. repeated accordingly. 

Comparison of the results of interview 1988 
vs. interview 1997-2000 

Diagram 27.4. Diagram 27.4a. 

Comparison of the results of interview 1988 vs. interview 1997-2000. 
As it is evident from presented diagrams recurrence of responses is 34%. 
Comparison of the results of interview 1988 vs. interview conducted under the Project 

1997-2000 could not reflect of responses because the question of starting date of cattle pasture 
was not included in the majority of questionnaires of 1997-2000 

Comparison of the results of initial and repeated interviews. 
There is no need to speak about recurrence of responses while comparing the 

results of repeated interviews with initial because 93% of questionnaires of the initial interview 
did not contain this question. 

II. Moves out from contaminated territory in April-May 1986. 
Result of comparison - similarity, when: 

1. Dates of moves out are similar =tl Aer-m; 
2. By the result of both interview the subject did not move out from contaminated 

territory in April-May 1986; 
The result of comparison - convergence, when: 

1. Dates of moves out varied for more than 1 day; 
2. By the result of one interview the subject moved out from contaminated territory, but 

by the results of other - did not; 
Result of comparison - lack of information, when at least in one interview the answer 
was “do not remember”. 

Diagrams 27.5 and 27.5a present the result of comparison for the interview conducted in 1988 
vs. interview conducted under the Project, and initial interview vs. repeated accordingly. 
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Comparison of the results of 
interview 1999 vs. interview 1997- 

comparison of the resulte of 

initial interview vs. repeated 

39 
44% 

1 1 1 information 1 1 1 

Diagram 27.5. Diagram 27.5a. 

Diagrams 27.6 and 27.6a reflect the results of convergence in moves out from 
contaminated territories by days while comparing 1988 interview vs. interview conducted in the 
framework of the Project, and initial interview vs. the repeated one accordingly. 

iinterview 1997-2000. comparison of the results of initial interview vs. 
repeated 

40 

F 35 
r 

30 
e 

4 25 

u 20 
c 

15 
n 

c ‘0 

Y 5 

0 

Diagram 27.6 Diagram 27.6a 

Comparison of the results of interview 1988 vs. interview 1997-2000. 
As it is evident from presented diagrams recurrence of responses is 56%. All the 

participants of the interview gave informative response i.e. “do not remember” was never said. 
In case when there was difference in dates of move out, in the majority of cases it did not 

exceed 8 days. 

Actually the fact of move out from contaminated territory disagreed only in 3% of cases. 
It means that participants of interview can recall the fact of move out rather good 

Comparison of the results of initial and repeated interviews. 
As it is evident from the presented diagrams recurrence of responses is 39 %. The 
response “do not remember ” was given by 17% of interviewed subjects, mostly those 
who was under 10 years of age at the moment of the accident and showed up at repeated 
interview without parents. 
In case when there was difference in dates of move out, in the majority of cases it did not 

exceed 9 days. 
The fact of move out from contaminated territory disagreed only in 3% of cases. 
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III. Iodine prophylaxis in April-May 1986. 
Result of comparison - similarity, when: 

1. Iodine prophylaxis was not conducted; 
2. Iodine prophylaxis was conducted and starting dates of stable iodine intake are similar * 1 

day and duration of the intake is the same. Number of days of stable iodine intake could 
disagree when prophylaxis in both cases was conducted before moving out from 
contaminated territory. 

3. Iodine prophylaxis was conducted in different time but in both cases in the places of 
evacuation, or when in one case iodine prophylaxis was not conducted at all, and in other 
case it was conducted but in places of evacuation. 

+ The result of comparison - convergence, when: 
1. from one interview it is clear that iodine prophylaxis was conducted before evacuation (move 

out) from the contaminated territory, and from the other interview - it was not conducted at 
all. 

2. Iodine prophylaxis was conducted before evacuation (move out) from contaminated territory 
but starting dates of stable iodine intake are different. 

The result of comparison - lack of information, when at least in one interview the 
answer was “do not remember”. 
Diagrams 27.7 and 27.7a present the result of comparison for the interview conducted in 

1988 vs. interview conducted under the Project, and initial interview vs. repeated accordingly. 

1999 VS. interview 1997-ZOOOr 

7% Osim ilarity: KI 

ES?sim ilarity: without KI 

v 
lsim ilarity: KI is not 

Diagram 27.7 

comparison of the results of initial interview vs. repeated 
-1 

n lack of information ,,% 

&I similarity: without KI 

16% 

I- 

AuarpaMMa 27.7a 
: 

red 
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Comparison of the results of interview 1988 vs. interview 1997-2000. 
As it is evident from presented diagrams recurrence of responses is 34%. Answering the 
question of iodine prophylaxis 21% of interviewed participants (under the Project) gave 
“do not remember” answer. 

Comparison of the results of initial and repeated interviews. 
As it is evident from presented diagrams recurrence of responses is 35 %, and the answer 

“do not remember” was given in 49% of cases. 
Thus, the fact of iodine prophylactics interviewed subjects could recall much worse than 

the fact of move out. 

IV. Amount of consumed milk per day (following the accident) 
The result of comparison - similarity, when 

1. amount of consumed milk per day was the same f 0.2 1, 
2. by the results of both interviews the subject did not consume milk at all 

The result of comparison - convergence, when: 
1. Amount of consumed milk per day differed in 0.2 1, 
2. by the resul of one interview the subject consumed milk but by the result of another - did 

not. 
The result of comparison - lack of information, when at least in one interview the 
answer was “do not remember”. 
Diagrams 27.8 and 27.8a present the result of comparison for the interview conducted in 

1988 vs. interview conducted under the Project, and initial interview vs. repeated accordingly. 
-~---~, 

Comparison of the results of 1 

initial interview vs. repeated 

Diagram 27.8 Diagram 27.8a 
Comparison of the results of initial and repeated interviews. 

Diagrams show that recurrence of responses is 52 %. The response “do not remember ” 
was given by 18% of interviewed subjects, mostly those who was under 10 years of age at the 
moment of the accident and showed up at repeated interview without parents. 

Comparison of the results of interview 1988 vs. interview 1997-2000 
As it is evident from presented diagrams that recurrence of responses is 59%. 
All participants of the interview gave @formative answer. 
More detailed comparison of milk consumption by the result of interview 1988 vs. 

interview 1997-2000 is further presented. 

Fig. 27.9 presents average milk consumption (l/day) in accordance to the results of the 
interview 1988 and interview 1997-2000. 
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comparison of daily milk consumption (l/day) n 

2.5 , .’ _- 

w 1.0 
. *-- 

. 

.;' 00 
-= =- = $ t 1 

0.0 0.5 1.0 1.5 2.0 2.5 

interview under the Project 

: 

Fig. 27.9. 

The results presented on Fig. 27.9 reflect recurrence of responses. As it is evident from 
the figure spread in values is rather significant but the majority of points are placed almost 
diagonally that evidences of similarity of values obtained in compared interviews. 

Fig 27.10 presents distribution of ratios of average milk consumption based on the results 
of both interviews (where MT88 - average milk consumption (l/day) according to the interview 
1988, Mqroject - average mtlk consumption (l/day) according to the nterview 1997-2000.) 

b” 
s 

25 

20 

15 

10 

5 

l-l l-l I I I II I I I I 
1 

r-lrl 
Ratio “M-88 I M-Project” 

Fig. 27.10. 
As it is evident from the figure given distribution could be described as close to 

lognormal. Description of given distribution is the following: 
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geometric mean-l .O (geometric mean error (GME) = 1.9); median - 1 .O. 
Description of distribution evidences of recurrence of values (median and geometric 

mean values are equal to l), and its small amount could be the reason of significant data 
scattering (GME = 1.9). 

Fig. 27.11 presents frequency distribution of values of average milk consumption (l/day) 
according to the data of the interview 1988 and the interview 1997-2000. 

60 

fi 
-30 e 

cl 
u 

-20 c 

0 0.5 1 1.5 

milk consumption, l/day 

2 2.5 

Fig. 27. I,1 I 

As it is evident from the Fig. 27.11 there is no observed systematic shift in the level of 
milk consumption while comparing the data of the interview 1997-2000 vs. the interview 1988. 

By the results of the interview 1988 10% of subjects did not drink milk whereas by the 
results of the interview 1997-2000 3% of subjects did not drink milk. 

V. Date of canceling of milk consumption in April-May 1986 
The result of comparison - similarity, when: 

1. Dates of canceling of milk consumption are similar *l day; 
2. By the results of both interviews the subject did not consume milk; 
The result of comparison - convergence, when 
1. Dates of canceling of milk consumption varied in more than one day 
2. By the results of one interview the subject consumed milk, by the result of another - 

did not; 
The result of comparison - lack of information, when: 
To the question the answer was “do not remember” at least at one interview; 
Diagrams 27.12 and 27.12a present the result of comparison for the interview conducted 

in 1988 vs. interview under the Project, and initial interview vs. repeated accordingly. 
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Comparison of the results of interview 1988 vs. interview 1997-2000 
As it is evident from presented diagrams recurrence of responses is 41% that is lower 

than recurrence of responses to the question concerning the date of move out from the 
contaminated territory (56%). 

I 
comparison of interview 1988 vs. ’ 

interview 1997 - 2000 lr comparison of initial interview 

Diagram 27.12. Diagram 27.12a. 

In general if subjects during the period April-May 1986 moved out from the 
contaminated territory so the date of canceling of milk consumption should correspond to the 
date of move out (if the subject consumed milk before move out), or it could be less than date of 
move out (if the subject canceled milk consumption before the day of move out). 

In the interview of 1988 in 10 % of cases when the subject moved out from the 
contaminated territory during the period April-May 1986 the date of canceling of milk 
consumption is mentioned as 31.05.86. It seemed that information concerning the date of 
canceling of milk consumption of the Interview 1988 is not completely verified. 

Thus, comparison of interview 1988 vs. interview under the Project can not give reliable 
information with respect to the recurrence of the responses concerning the date of canceling of 
milk consumption. 

Comparison of the results of initial and repeated interviews. 

Recurrence of responses during the repeated interview comparing to initial one is 40 %, 
that corresponds to recurrence of responses to the question concerning the date of move out from 
the contaminated territory (39%). 

The response “do not remember ” was given by 20% of initially interviewed subjects, 
mostly those who was under 10 years of age at the moment of the accident and showed 
up at repeated interview without parents. 

As far as some of the questions were not included into the questionnaire of 1988 further 
the results of the comparison are presented for the initial interview vs. repeated. 
VI. Dairy produce consumption in April-May 1986 

The result of comparison - similarity, when “yes” response was given in both 
interviews. 

The result of comparison - convergence, when 
In one interview the response was “yes”, and in another - ‘no’ 

The result of comparison - lack of information, when to the question the answer 
was “do not remember” at least in one interview; 

Diagram 27.13 presents the results of comparison of initial interview with repeated one. 
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P comparison of initial interview r vs. repeated 
77% 

I .l4Jl 
Diagram 27.13. 

Recurrence of answers during the repeated interview as compared to initial one is 77%. 
The response “do not remember ” was given by 21% of interviewed subjects, mostly 
those who was under 10 years of age at the moment of the accident and showed up at 
repeated interview without parents. 

VII. Consumption of green leafy vegetables in April-May 1986 
The result of comparison - similarity, when “yes” response was given in both 

interviews. 
The result of comparison - convergence, when 

In one interview the response was “yes”, and in another - ‘no’ 
The result of comparison - lack of information, when to the question the answer 

was “do not remember” at least in one interview; 

Diagram 27.14 presents the results of comparison of initial interview with 
repeated one. 

Diagram 27.14 

Recurrence of answers during the repeated interview as compared to initial one is 55%. 
The response “do not remember ” was given by 25% of interviewed subjects, mostly 
those who was under 10 years of age at the moment of the accident and showed up at 
repeated interview without parents.. 

VIII. Starting date of green leafy vegetables consumption. 
The result of comparison - similarity, when: 

1. The subject started consuming green leafy vegetables before the accident regardless 
exact date. 

2. The subject started consuming green leafy vegetables following the accident and 
starting dates were similar *l day. 
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The result of comparison - convergence, when the subject started consuming 
green leafy vegetables following .the accident and starting dates differs for more than one 
day 
The result of comparison - lack of information, when to the question the answer was 

“do not remember” at least in one interview; 
Diagram 27.15 presents the results of comparison of initial interview with repeated one. 

Comparison of initial interview 

vs. repeated 

Diagram 27.15. 

Recurrence of answers during the repeated interview as compared to initial one is 47%. 
The response “do not remember ” tias given by 27% of interviewed subjects, mostly 
those who was under 10 years of age at the moment of the accident and showed up at 
repeated interview without parents. Participants of the interview can recall the starting 
date of green leafy vegetables consumption worse than the fact of its consumption 

Summary 

1. Comparison of information obtained in the interview of 1988 with that obtained 
under the project in 1997-2000 through the questions: 

. Starting date of cattle pasturing in spring 1986. 
l Conducting of iodine prophylaxis 
l Date of canceling of milk consumption in April-May 1986 

Can not give reliable information of the level of recurrence because: 
1. The question of starting date of cattle pasturing in spring 1986 was not 

included in the majority of questionnaires of 1997-2000. 
2. Information concerning iodine prophylaxis was missed in more than 25% 

of questionnaires of 1997-2000 
3. Information concerning date of canceling of milk consumption in April- 

May 1986 was not completely verified. 

2. 

3. 

Recurrence of information obtained in the interview of 1988 with that obtained 
under the project in 1997-2000 through the questions concerning the date of move 
out from the contaminated territory in April-May 1986 and average amount of 
milk consumed per day is about 60%. It is important to notice that there is no 
observed systematic shift in the level of milk consumption, regardless the time 
interval between the interviews was 10 years. 
Lower recurrence of information with respect to these two questions is observed 
at repeated interview rather than at initial. It could be explained by the fact 25% 
less subjects aged < 10 years at the moment of the accident showed up at repeated 
interview accompanied by their parents. 
Recurrence of responses concerning dairy produce consumption and green leafy 
vegetables in April-May 1986 at repeated interview as compared to initial was in 
the range 55% -75%. The response “do not remember ” was given by 25% of 
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. interviewed subjects, mostly those who was under 10 years of age at the moment 
of the accident and showed up at repeated interview without parents. 

Conclusion 

If the interview is conducted in presence of the parents of the subjects aged < 10 y.o. at 
the moment of the accident, one could state the reliability of information to the majority of 
questions referred to 1986. 

Milestone 28: Consider possibility for Ukraine dosimetric model to be used in 
estimation of 1-13 I thyroid concentration in Belarus population. 

A possibility for Ukraine dosimetric model to be used in estimation of I-l 3 1 thyroid 
concentration in Belarus population as a grounds for unique algorithm for thyroid dose 
calculation in BelAm and UkrAm Projects [ 11, was considered through two aspects: 

l Comparison of thyroid doses calculated by Belarus dosimetric model [2] using 
parameters of Belarus dosimetric model and parameters of joint dosimetric model. 

l Estimation of sensitivity index for the parameters suggested in joint dosimetric 
model. 

Five scenarios [Appendix 11, developed by Paul Voilleque in the first quarter, 2000 for the 
second intercomparison of the results obtained by Belarus, Ukrainian and Russian dosimetrists 
were taken as input data for comparison of thyroid exposure doses estimated by Belarus 
dosimetric model using two sets of parameters. The results of thyroid dose calculation through 
two sets of parameters are presented in table 28.1. 

Table 28.1. Thyroid exposure doses calculated using 5 scenarios and two sets of parameters 

Thyroid exposure dose, mGy Ratio of doses 
Scenario Belarusian parameters Joint parameters (Belarusian parameters / 

Joint parameters) 
1 2584 2818 0.92 
2 1258 1345 0.94 
3 1841 2046 0.90 
4 506 535 0.95 
5 1025 1036 0.99 

Estimation of sensitivity of joint dosimetric model to variability of used parameters was 
performed through the method of individual enumeration of parameters [3]. Using this method 
each model parameter takes average value. One parameter for which sensitivity index is 
estimated takes in series maximal and minimal values. 

Sensitivity index for the parameters ofjoint dosimetric model was calculated through the 
following equation [4,5]: 

SI =(l- Dmin ---I, D 
(28.1) 

max 

Where: SI - sensitivity index, extensible; 
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Dmin - minimal thyroid exposure dose, when the parameter takes minimal or maximal 
value, mGy; 
D - maximal thyroid exposure dose, when the parameter takes minimal or maximal 
vire, mGy; 

Scenario No 1 [Appendix l] was used as input data for calculation of thyroid exposure dose. 
Model parameters and corresponding distribution [l], minimal and maximal values of the 
parameters and corresponding thyroid exposure dose, as well as sensitivity index of given 
parameter are presented in the table 28.2. In addition to the parameters suggested in [l], 2 more 
parameters have been considered. 

It is assumed that: 

l Density of daily 1311 fallout P(t) has lognormal type of distribution when GSD=1.7 [4]. GM 
is estimated through the data of the scenario No1 [Appendix 11; 

l Measured 13’ I concentration in thyroid has lognormal type of distribution when GSD=l.7 
[4]. GM is estimated through the data of the scenario No1 [Appendix I];. 

Table 28.2. Individual enumeration of parameters for calculation of thyroid exposure dose. 

Parameter Distribution p (0) or mean Minimum Maximum SI 
(SD) or mode (Dose) (Dose) 

Q(t,,J - “‘I activity in Lognormal Ln(Q) 20.7 77.3 0.732 
tyroid at the measurement ln(1.4) (1458) (5446) 
time tm, kBq 
P(t) - “‘1 daily deposition Lognormal WV)) Annex 1. Annex 1. 0.009 

rate, (kBq mm2 d-l) ln(1.7) (2846) (2820) 

v,- “‘I deposition Lognormal Ln(604.8) 155.5 2352 0.043 
velocity on ground (max (0.693)b (2917) (2792) 
deposition velocity) (m d- 
9 
Y, - grass (leafy Lognormal 0.41 (0.18) b 1.059 2.144 0.005 
vegetables) yield (kg mm2) (2813) (2827) 
T,- weathering half-life Triangular 25.0a 0.119 
for grass (days) t3: 16) ?!745) 
T, - half-life due to growth Triangular 18.0a 13.0 23.0 0.121 
dilution in May (days) (3056) (2686) 
Tc,b- - half-life of Triangular o 7a 
biological transfer of (0;5g54) 2753) 

0.035 

iodine into cow’s milk 
(days) 
Tg,b- - half-life of 
biological transfer of 
iodine into goat’s milk 
(days) 

Triangular o 7a 0.5 1 

Tb(age)- half-life of Lognormal From [l] 14.8 55.2 0.213 
biological Ln(Tb) (3304) (2599) 
decontamination of thyroid (o.l*hl(Tb))b 
gland (days) 
Ig,,c - feeding rate for cow Uniform 50 40 0.012 

(kg d-l> 
(2839) ;;804) 
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TFc, m - transfer factor Lognormal -5.52 (0.74)b 9.393 1o-4 0.017 0.092 
feed cow’s milk (d kg-‘) (3026) (2748) 
WTh - fractional uptake by Triangular 0.3 0.17 0 
thyroid (dimensionless) (2818) &8) 
M - thyroid mass (g) Lognormal From [l] 1.4 6.46 0.783 

ln(mth/l.O77) (6522) (1413) 

(o.39>b 
rr(i)-respiratory values Lognormal From [l]. 6.5 10.8 0.006 

(m3 d-l) Ln(r , (9) (2810) (2828) 
(0.13)b 

E131, th - mean total Triangular 0.20a 0.19 0.23 0.174 
energy absorbed per 1 (2677) (3241) 
decay of 13’1 in thyroid 
(MeV per decay) 
rz(i) - daily comsumption Normal From Annex 1. 3.672 lo--’ 0.03 0.027 
rate for leafy vegetables (o.017*o.4)c (2776) (2854) 

rJ(i)- daily comsumption Normal From Annex 1. 0.194 1.606 0.087 
rate for cow’s milk (o.9*o.4)c (3044) (2779) 

-. . .r.- *. c . . . . . a - tiiven value present moae ror triangle type or cnstnbutron; 

Table 28.3. Sensitivity indices. 

Parameter SI 
Mh 0.783 
Q&J 0.732 
T,(age) 0.213 
Emth 0.174 
T, 0.121 

b - p and o - mean and standard deviation, correspondingly, for logarithmically regenerated data 
having lognormal type of distribution; 
’ - mean and standard deviation, correspondingly, for the data having normal type of distribution 
Sensitivity indices of the parameters placed diminution order are presented in the table 28.3. 
Graphically obtained results are presented on Fig 28.1. from the table 28.3 and Fig 28.1 it is 
evident that two parameters make the highest effect to variability of thyroid exposure dose: 

l thyroid veight; 
0 measured 13’1 content in thyroid 

Lognormal distribution assumed for thyroid weight in [ 11, has GSD=1.477. While 
increasing GSD value for measured r3rI content in thyroid over GSD value for thyroid weight, 
measured 13’1 content in thyroid will make the highest effect to variability of thyroid exposure 
dose. 
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Obtained results lead to the following conclusion: 
l Both joint and Belarusian dosimetric models use the same approaches peculiar to 

radioecologic model. The difference is that in joint dosimetric model differential 
equations are used, and in Belarusian model the same but integral equations are used. 

l Introducing of parameters suggested in joint dosimetric model increases thyroid 
exposure dose by 5% at average. 

l Use of joint dosimetric model for thyroid dose calculation for the citizens of Belarus 
is possible considering thyroid weight correction corresponding to different age 
groups of Belarusian population. 
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Milestone 29: Continue entering initial dosimetric information to the 
dosimetry DB 

Because of difficulties described in [6], the following information have been taken from the original 
notebooks including passport data: 

1. Code of notebook. 
2. Address (constant place of residence or place at the time of the accident): 
- raion; 
- settlement; 
3. Surname. 
4. First name. 
5. Patronymic. 
6. Date (year) of birth. 
7. Occupation. 
8. Readings of measurement of exposure dose rate over thyroid without subtraction of the 
background. 
9. Units of measurement. 
10. Readings of measurement of exposure dose rate over liver. 
11. Results of background measurement indoor. 
12. Results of background measurement outdoor. 
13. Starting date of iodine prophylaxis and its duration. 
14. Date of arrival to the place of measurement. 
15. Date of leaving from the place of constant residence. 
16. Comment. 
All in all 3207 records have been entered to the data base. 946 records refer to children, 3073 

- to adults, in 187 records date of birth is missed. Results of exposure dose rate over liver 
measurement - 446 records; results of indoor background measurement - 578 records, results of 
outdoor background measurement 66 records. Information concerning iodine prophylaxis and its 
duration, arrival date to the place of measurement, and date of leaving out from the place of 
constant residence is missed. 

Number of records by the dates of measurements is presented in table 29.1. 

TaGnnna 29.1. Number of measurements by the dates of measurements for the records entered to 
the DB. 

1662 records have been matched through the following items: 
1. Address (raion, settlement). 
2. Family name (codes of family names), initials. 
3. Date of birth. 

its and above mentioned table 
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As far as names of raions and settlements while entering the information into the DB were 
taken from the lists identical for both files errors in entering addresses were excluded. To minimize 
the number of mistakes while entering family names, the last could also be taken from the list. 
Besides, linkage of files first was made by complete family name and then by code of family name 
(excluding vowels and considering one letter misspelling). Therefore, errors while reading and 
entering family names were minimized. That is why one should consider that the majority of not 
matched records had not been entered to the thyroid file. 

Problems encountered while data entry. Rather often we faced with situation when it was 
unclear which information was original. So, for example, on the coversheet of the notebook N210 
(Kostiukovichi raion, village Samotevichi) it is written: “Samotevichi. Measurement of radiation in 
population, June 1986.” And below an instruction is added (presumably written by Y.I. Gavrilin): 
“Date of measurement - 30.05.86”. 

In the notebook Nc5 (Potchepov rural medical and obstetric station, village Trubil’na) there 
is a record (likely made later): “Subtract background - 300”. In the same notebook, for 
measurements Ng36 and Ng50 values of 228 and 220 are deleted and changed to the value of 300. 

For the villages Deriazhna and Krasnitsa there are several notebooks with the results of 
measurements. For some group of individuals there are at least 2 records in different notebooks for 
one date with different readings of measurement. 

For example, in the notebook Ng14 there is a record N~67: 

of me2 -1rem;nt - 0,04. 
- 9 year of birth - 1985, date of measurement: 19.05.86, reading 

In the notebook Ngl there is a record N~13: 
1,5 months, Date of measurement: 19.05.86, reading of measurement - 0.720, 

readiIgs in the secbnd column: 0.3. 
The following record is entered to the data base: 

1, 1985,19.05.86,0.3. 
In the notebook N? 14 there is a record NelO7: 

readings: 0,25. 
‘3 year of birth: 1946, secretary, date of measurement: 19.05.86, 

In the notebook Nsl there is a record Ne28: 
. secretary, date of measurement: 19.05.86, readings: 1.200, readings in the 

second column: 0124. 
The following record is entered to the data base: 

, 1946,19;05.86, 0.64. 
In the notebook Ng14 there is a record Ng114 : 

, year of birth: 1986., Date of measurement: 19.05.86, readings: 0,05. 
In the notebook Ngl there is a record Ngl23: 

.,2 months, Date of measurement 19.05.86, readings: 0.560, readings in the second 
column: 0.14. 

The following record is entered to the data base: 
..-, 1986,19.05.86, 0.14. 

We think that the information from the original notebooks should be entered to the DB in the 
format it is presented in the notebooks. All calculations and estimations should be registered in 
additional files of DB attached to the file of original information. 

Milestone 30: Model using Monte-Carlo- method the effect of human surface 
contamination to DP-5 readings. 

Activity performed in the 3-rd quarter was a step in calculation of detector response to 
gamma-radiation sources distributed over human surface. In particular, basing on assumption made 
by Y.I. Gavrilin, surface of mathematical phantoms was divided into 17 areas which then 
considered as independent sources (Figure and Table 30.1) 
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brackets. Arrows and daggers show location of the detector opposite thyroid and tightly to the body 
(background measurements)). 

Table. 30.1 
Description of surface sources for mathematical phantoms of human body. 

NC Description 

1 Hair: upper part of head ELL 
2 Hair: rear part of head REC 
3 Neck: front quadrant RCC 
4 Neck: right quadrant RCC 
5 Neck: left quadrant RCC 
6 Neck: rear quadrant RCC 
7 Upper part of thorax and shoulders PAR 
8 Upper part of thorax and shoulders PAR 
9 Upper part of right hand REC 
10 Upper part of left hand REC 
11 Front part of body REC 
12 Front part of body REC 
13 Front part of body REC 
14 Front part of body RJX 
15 Right forearm REC 
16 Left forearm REC 
17 Shoulders (rear side) PAR 
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E 

*) ELL - ellipsoid, REC - straight elliptic cylinder; RCC - straight circular cylinder; PAR - 
parabolic plate. 

For above described areas-sources, values of area were calculated. Area calculation was performed 
analytically (when it was possible) and through Monte-Carlo method (for all areas). Table 30.2 
presents values of area for all areas of six standard mathematical phantoms. 

Table. 30.2 
Area values for area-sources at the surface of mathematical phantoms of human body, cm*. 

NC 
source 

1 
2 
3 

495 
6 
7 
8 

9, 10 
15,16 

11 
12, 13, 14 

17 

20 15 
436.54 412.48 
277.59 255.88 
95.33 82.49 
46.55 41.49 
29.85 26.73 

263.35 206.92 
405.19 318.32 
660.95 562.54 
210.30 178.42 
555.24 436.47 
467.89 368.02 
175.57 147.85 

age, years 
10 

378.33 
232.38 
47.61 
22.53 
13.93 

130.75 
196.95 
373.74 
121.00 

. 291.50 
240.32 
100.37 

5 1 
348.82 258.78 
204.68 156.94 
30.07 22.23 
13.97 9.02 
8.39 4.91 

89.24 54.27 
133.49 75.05 
260.10 165.08 
85.00 53.97 
194.89 115.68 
160.54 94.43 
75.53 45.90 

Under assigned area source coordinates are performed in a way that distribution of sources were 
equal through the area of surface. MCNP program having wide features in performing source 
parameters, can not provide with a mechanism allowing to solve given task for described above 
types of surface. That is why (as it was mentioned earlier) parameters of source are performed by 
subprogram SOURCE, which should be presented by user. Development of given program called 
for: 

1) work out and test algorithm of coordinates perform; 
2) calculate tables of distributions; 
3) develop and test subprogram; 
4) introduce subprogram into MCNP program and test obtained executable file 

All enlisted above tasks have been successfully solved. At present dosimetry group make 
calculations of detector’s response in 5 locations towards the phantom, for 14 areas of sources 
(because of symmetry tasks for areas 5,10 and 15 are not considered), 13 values of gamma- 
quantum energy. A detector of SRP-68-01 radiometer is considered. 

In conclusion it should be noted that the peculiar feature of the task under solution is lack of 
experimental data on detector’s response to surface sources located on the human body. As far as 
calculation of detector’s characteristics is done “blindly”, particular attention should be paid to 
quality assurance. First of all it concerns the procedures of checkout, testing, doubling of outcomes 
etc. As a result labour-intensivness will grow significantly 
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Appendix 1. 

Table 1. 5 scenarios for the second intercomparison of the results for the estimation of 13iI 
concentration in thyroid and thyroid exposure doses performed by the teams of Belarusian, 
Ukrainian, and Russian dosimetrists. 

Subject Subject Subject Subject Subject 
Information Category 1 2 3 4 5 

Date of birth 31 Aug 81 15 Ott 85 1 May 84 20 Apr 74 23 Jan 77 

Place of residence Conaminated Conaminated Conaminated Conaminated Conaminated 
village village * village village village 

Date of measurement 
with SRP 

28 May 8 WY 17 May 23 May 12 May 

I 

Measured exposure rates @R/h) 
Thyroid 930 

Abdomen No Data 
Room background No Data 

590 190 
No Data No Data 
No Data No Data 

2190 
No Data 
No Data 

1840 
No Data 
No Data 

Subject washed before Don’t know Don’t know Don’t know Don’t know Don’t know 
counting? 

Respondent to 
questions 

Mother Sister Mother Grandmother Mother 

Milk consumption rate 
(L/d)? 

0.9 0.3 0.5 1.8 1.3 

Date 
New rate (L/d) 

Took stable iodine Yes No Yes No No 
tablets? 

Start date 8 May 10 May 
End date 10 May 12 May 

Start date 
End date 
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